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Long-term Walking Exercise May Affect Some Physical
Functions in the Elderly
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ABSTRACT The aim of this study was to investigate the effects of six months of regular walking exercise on lung
capacity, muscle strength, flexibility, body percent fat, balance and physical activity levels of older people aged
over 65 years old. Subjects were recruited from 30 women volunteers aged over 65 years old in a Nursing Home.
Participants were invited to join a 6-month walking exercise by meeting three times a week. The Forced Vital
Capacity (FVC), sit and reach, Body Fat Percentage (BFP), handgrip strength, get up go and number of steps were
measured before exercise, and after 3 and 6 months of exercise. There were significant differences in FVC, sit and
reach, BFP, get up go, and number of steps (p<0.05) in exercise group between time trials. There were no
significant differences between pretest and posttest in the control group except for the sit and reach test measurement.
Long-term walking exercises can be helpful for older people as they increase their physical functions.
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INTRODUCTION

The percentage of people aged over 65 years
old has been steadily and dramatically increas-
ing in the world. There are many studies on the
positive effects of regular exercise for elderly
and the public is becoming aware of the role of
exercise in increasing the quality of life for elder-
ly people (Norman 1995; Kilinc 2014).

With aging, there are many changes that
occur including both physical fitness levels and
health status of elderly people (Irez 2014; Narcis
2015). One of them is muscle mass, because it
has an important role for both aerobic and anaer-
obic capacity, and it decreases with a sedentary
life in aging (Martin 1991). Middle-aged and older
adults who participate in regular aerobic exer-
cises have much lower prevalence of illnesses
like cardiovascular diseases, lung problems, di-
abetes, and hypertension than sedentary older
people of the similar age may suffer (ACSM
1998).

Designing and maintaining muscle strength,
aerobic capacity and flexibility is important in a
comprehensive exercise program for elderly.
Activities such as walking, jogging, running,
aerobic endurance and resistance exercises are

an excellent choice when performed regularly
for elderly (Duncan et al. 1991).

Regular walking has an important way to
improve the health condition of older people by
increasing physical activity levels (Lee 2005).
Research on more effective physical activity
applications that improve long-term participa-
tion to regular exercise to a physically active
lifestyle is urgently needed. There are some stud-
ies (Shin 1999; Awick et al. 2015; Voukelatos 2015)
about walking exercises but not much has been
found in literature on long duration of regular
walking exercise over 65 years old people. The
purpose of this study to investigate the effects
of 6 months of regular walking exercise on lung
capacity, muscle strength, flexibility, body per-
cent fat, balance and physical activity levels of
older people aged over 65 years of age.

METHODOLOGY

Participants

The sample was randomly divided into an exer-
cise group (n=15 women) and control group (n=15
women). The control group continued their life-
style while the exercise group participated in regu-
lar walking exercises. None of the subjects had
neurologic and orthopedic conditions that could
influence participation in the exercise program.

Exercise Program

According to the exercise protocol, subjects
participated three times a week in an exercise
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program during six months and each exercise
session took about 45 to 50 minutes. This phase
was divided into two parts: 1) Warm up (30 min.
low intensity walking), and 2) 10 minutes of
stretching and calisthenics exercise.

Procedures

Pretest, mid-test and posttests were per-
formed by measuring the forced vital capacity
(FVC) with a flow meter, and the dominant hand-
grip strength was measured using the handgrip
dynamometer (Tamer 2000; Kilinc et al. 2014).
Flexibility was measured by the “sit-and-reach”
test (Irez et al. 2011), and body fat measurement
was performed by using the Tanita body fat an-
alyzer while balance measurement was performed
with get up go test.

Height (cm) and Weight (kg) Measure-
ments: Height was measured by using a stadi-
ometer. Weight was measured using an electronic
scale (Seca Corp, United Kingdom).

Forced Vital Capacity (FVC): Forced Vital
Capacity was measured by using flow meter. It
is a handheld device and used to measure a per-
son’s ability to breathe out air (Tamer 2000).

Sit and Reach Test: Flexibility was measured
using the sit and reach test with applying its
procedure. The best of trials was recorded (Zor-
ba and Saygin 2013; Haugen et al. 2014).

Handgrip Strength Test: The handgrip
strength of the dominant hand was evaluated
using a handgrip dynamometer (Takei, Japan).
The test was performed in the standing posi-
tion. The test was repeated twice with the dom-
inant hand and the best performance was re-
corded (Tamer 2000; Kilinc et al. 2014).

Body Fat Analyzer: The bioelectrical imped-
ance (Tanita TBF- 401A, Tokyo, Japan) device
for used to analyze body fat percentage. The
analyzer produces a printout with data of the
body fat after every measurement (Prins et al.
2008).

Get Up Go Test: Performers sat back in a stan-
dard armchair and started walking with the “go”
command for 3 meters and then walked back the
chair and sat (Mathias et al. 1986; Kilinc et al.
2014).

Physical Activity Level (PAL): PAL was
measured using the pedometer (three times in a
week; two days in a week and a day in week-
end). The physical activity level was assessed
through the number of steps taken using a Yamax
Digiwalker (Model SW-200, Japan) pedometer.
According to protocol, they were told to wear
the pedometer from the time they woke up until
they went to bed. They were worn on two days
in a week and one weekend and the total number
of steps was recorded during each day (Lee 2005;
Kim and Lee 2010).

Statistical Analyses

Repeated measures ANOVA with the Tukey
post hoc comparisons applied the analysis by
using the SPSS 18 statistical packages. Post-
hoc comparisons were performed to identify
between group differences (p<0.05).

RESULTS

The participants of the exercise group had a
mean age of 74.82±8.78 years and the control
group’s mean age was 75.53±7.21 years. During
the pre-test, mid-test and post-test of the exer-
cise group, the measurements were found to be
63.55±11.39 kg, 62.84±10.12 kg, 62.02±10.42 kg,
respectively, and the pre-test, mid-test and post-
test results of the control group were found to
be 64.80±10.16 kg, 64.25±10.19 kg, 65.10±9.86 kg,
respectively (Table 1).

There were significant differences in the ex-
ercise group’s test of within subjects on forced
vital capacity (F=11.50, p<0.05). The post hoc
test (Tukey) resulted that these differences be-
tween T1 and T3 measurements. Another signif-

Table 1: Some physical characteristics of participants

Experiment group         X       SD Control group        X      SD

Age (year) 74.28 8.78 Age 75.53 7.21
Height (m) 1.54 0.09 Height 1.53 0.11
Pre-test-weight (kg) 63.55 11.39 Pre-test-weight 64.80 10.16
Mid-test-weight (kg) 62.84 10.12 Mid-test-weight 64.25 10.19
Post-test- weight (kg) 62.02 10.42 Post-test- weight 65.10 9.86
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icant difference was found that in the sit and
reach variable (F=35.21, p<0.05), get up go test
(F=23.9, p<0.05) and number of steps (F=14.56,
p<0.05) in post hoc test differences were found
between all times (T1, T2, and T3). Moreover,
the body fat percent (F=10.95, p<0.05) decreased
with time while physical activity levels (F=14.56,
p<0.05) increased from the first measurement to
third measurement. There was no significant dif-
ference in handgrip strength performance
(Table 2).

There were no significant differences in con-
trol group’s variables (FVC, hand-grip strength,
BFP, get up go and number of steps) (p>0.05),
although it was found to be significantly differ-
ent in the sit and reach test measurement (F=
10.21, p<0.05). The mean differences result of
flexibility negatively decreased with time in the
control group (T1-T3, T2-T3) (Table 3).

DISCUSSION

The present study investigated the effects
of 6 months of regular walking exercise on the
lung capacity, muscle strength, flexibility, hand-
grip strength, body percent fat and physical ac-
tivity levels of people aged over 65 years old.

The present results showed that significant dif-
ferences were found in BFP, sit and reach, get
up go, number of steps and lung functions al-
though there were no significant differences in
the control group’s result except in flexibility
(Tables 2 and 3). De Melo et al. (2014) studied to
find cut off points of physical activity levels in
older adults. They found scores for the number
of steps with “insufficiently active” being up to
5,999 steps. In this study, it was found that exer-
cise and control group’s physical activity levels
were insufficiently active relative to the cut off
points of De Melo et al. (2014).

In literature, there are some similar findings
with this present study. Shin (1999) investigat-
ed the impacts of a walking exercise program on
physical function of older women. 27 females
between the ages of 60 to 75 years participated
to this study. VO2max, resting pulse rate, blood
pressure, FVC, FEV1 for cardio respiratory func-
tion, flexibility were measured. It was found that
the physical function of the experimental group
improved significantly more than that of the con-
trol group. In this present study it was found
that with the walking exercise, the flexibility and
forced vital capacity increased in older adults
who attended it. These findings show parallel
results with this study.

Table 2: Analyses of variables of exercise group with repeated measures of ANOVA and post hoc test

Exercise group     Baseline         Mid          Post  p  F    Post-
  measurement  measurement    measurement   hocTukey
   (T1)X±SD     (T2)X±SD        (T3)X±SD

FVC(lt/min) 2.63±0.85 2.71±0.82 2.95±0.81 11.50 0.04* 1-3
Sit and reach (cm) 13.04±4.79 15.77±4.96 17.44±5.17 35.21 0.00* 1-2,1-3,2-3
Hand grip strength(kg) 13.41±4.01 14.28 ±4.38 14.81±2.31 1.69 0.20 N.S.
Body fat percent (%) 34.96±7.20 33.22±8.11 31.55±7.50 10.95 0.04* 1-3
Get up go (sec.) 15.63±4.78 12.89±4.24 11.17±3.85 23.92 0.00* 1-2,1-3,2-3
# of steps 2785.72±1818.66 3074.10±2162.19 4445.08±2410.25 14.56 0.02* 1-2,1-3,2-3

*p<0.05, N.S.: Not Significant

Table 3: Analyses of variables of control group with repeated measures of ANOVA and post hoc test

Control group     Baseline         Mid          Post  p  F    Post-
  measurement  measurement    measurement   hocTukey
   (T1)X±SD     (T2)X±SD        (T3)X±SD

FVC (lt/min) 2.72±0.99 2.75±0.80 2.76±0.67 0.64 0.54 N.S
Sit and reach (cm) 14.94±4.18 13.45±5.78 12.01±3.52 10.21 0.02* 1-3,2-3
Hand grip strength(kg) 13.79±6.04 13.09±4.36 13.66±4.99 0.03 0.96 N.S.
Body fat percent  (%) 35.14±7.39 34.62±6.05 34.89.73±5.73 1.71 0.21 N.S.
Get up Go (sec.) 16.67±4.73 17.09±6.74 15.83±6.28 0.79 0.47 N.S.
# of steps 2956.26±996.85 3053.06±1021.39 2893.92±1015.13 2.34 0.13 N.S.

*p<0.05, N.S.: Not Signif
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Johns and Pierce (2008) found the height of
older women, forced vital capacity of women
who are 70 years old, forced vital capacity of 75-
year-old women to be 1.55m, 2.64t, 2.46lt, respec-
tively. Rossi et al. (2008) found the age of the
women to be 71.6±2.3 years, forced vital capac-
ity of women to be 2.66±0.44lt, and after 7 years
forced vital capacity of women to be 2.40±0.44lt.
They found the age of men as 71.7±2.2years,
forced vital capacity of men to be 3.83±0.57lt,
and after 7 years, the forced vital capacity of
men was 3.53±0.70lt. Another study was con-
ducted by Schoenfelder (2000) to search the role
of exercise to prevent falling and walking pro-
gram to improve ankle strength, balance, falls
efficacy and walking speed. In their study it was
found that regular exercise prevents falls by in-
creasing physical function. In another study,
Hyun et al. (2014) found that the time-up go test
times of elderly women were improved after Pi-
late’s exercises during twelve weeks. This study
shows similar results with these studies.

Kolt et al. (2012) studied the effectiveness of
two physical activity prescriptions. The pedom-
eter step-based and a standard time-based on
physical activity and body mass index in low
active older adults. In their study, the pedome-
ter use resulted in a greater increase in leisure
walking without any impact on overall activity
level. In this study, the researchers could not
study the effect of a pedometer use but used
also pedometer to measure physical activity level
and found that physical activity level was in-
creased. Similarly in another study, Faber et al.
(2006) performed a study to investigate the ef-
fects of moderate intensity group exercise pro-
grams on falls, physical performance, and dis-
ability in elderly. Number of falls and physical
performance score variables were measured be-
fore and after a 20-week exercise program. They
found that fall preventive moderate intensity
exercise programs have positive effects on num-
ber of falling and physical functions.

Chung et al. (2012) studied the physical fit-
ness levels of older adults and the ageing effect
on health. They found that all age groups were
overweight, except for women older than 84
years. In elderly women, a statistically signifi-
cant decrease was found in balance and flexibil-
ity happened around the age of 55 years. In their
study, lung capacity decreased around the age
of 65 years and handgrip strength decreased
around the age of 75 years.

Meijer et al. (1999) studied the impact of
twelve weeks of exercise training on daily phys-
ical activity in elderly. Physical functions were
measured before the starting exercise program,
in the 6th week and 12th week in exercise group.
No differences in physical activity between ex-
ercise and control groups were found. They
found that an exercise training program of mod-
erate intensity for the elderly resulted in an im-
proved physical function but had no effect on
the total daily physical activity. In another study,
Narcis (2015) analyzed the impacts of a year of
participation in a regular exercise intervention
on physical functions of middle age and older
adults. The exercise group (n=2614) performed
an exercise program including walking, flexibili-
ty, strength and balance. They found that phys-
ical activity significantly improved all physical
fitness parameters in the exercise group.

Kilinc et al. (2014) compared the effects of
Pilate’s and regular walking exercise program on
strength, balance, flexibility, number of falls and
fear of falling among the elderly. A total of 45
volunteers aged 65 years and older were select-
ed randomly from the Nursing Home. Partici-
pants attended fourteen weeks of the exercise
program of either Pilate’s or walking 3 times per
week. They concluded that Pilate’s is very effi-
cient way in improving certain physical fitness
parameters among the elderly when compared
with walking exercises. Therefore, Irez (2014)
found significant differences in flexibility per-
formance of over 65 years old people after 14
weeks of walking exercises. Cho et al. (2014) in-
vestigated effects of recreational physical ac-
tivities on the balance, strength and flexibility of
participants aged over 75 years. Their study
concluded that an intervention using recreational
physical activity effectively improves the bal-
ance, muscle strength and flexibility of older
participants. Another study studied by Awick et
al. (2015) aimed to analyze the relationship be-
tween quality of life and physical activity. They
separated groups randomly as aerobic walking
group and strengthening and flexibility (n = 179)
for 12 months. The results were that the walking
group gained a positive effect slightly more than
the strengthening and flexibility.

 Melzer et al. (2003) compared 22 healthy eld-
erly individuals who walked on a regular basis
with 121 healthy controls who did not walk reg-
ularly. The researchers found that participating
in a regular exercise program increased muscle
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strength and decreased the number of falls. Shin
(1999) performed a study with participants be-
tween the ages of 60-75 years (8-week walking
exercise program). The researcher found im-
provements in flexibility of elderly women. Hars
et al. (2014) assessed the impact of long dura-
tion music based exercise on fall risk and phys-
ical fitness in elderly people. They found signif-
icant developments in the gait speed and bal-
ance (one-legged stance time) in the long-term
exercise group. The results showed that that
participants of long-term exercise did better on
timed up-go and handgrip strength tests.

Mills (1994) investigated the impacts of low
intensity aerobic exercise on balance, strength
and flexibility in elderly. The researcher found
that there was a significant difference in flexibil-
ity. There was no significant difference between
the groups for muscle strength or balance, al-
though the exercise group improved their bal-
ance. In this study similarly, in the exercise group
there was no significant difference in muscle
strength.

CONCLUSION

Regular long-term walking exercises may be
helpful for elderly people. They should be in-
cluded in their daily routines. Moreover, this
study suggests that regular exercise habits may
be helpful with increasing muscle strength, flex-
ibility, handgrip strength, body percent fat and
physical activity levels of older people aged over
65 years old.

RECOMMENDATIONS

Instead of walking exercise, different types
of exercises with a large number of people should
be included in other studies. Therefore, other
physical and physiological parameters, which
are important for older people, should be select-
ed and measured. In future studies, gender dif-
ferences should be analyzed for older people.
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